phy (CC) and Lobar (Si-60 and RP-8) CC to give compounds 1 (400 mg), 2 (10 mg), 3 (7 mg), 4 (18 mg), 5 (34 mg), 6 (177 mg), 7 (9 mg), and 8 (4 mg). After washing with hexane and EtOAc, the MeOH extract was separated by ODS, Sephadex LH-20, and Lobar RP-8 CC to afford compounds 9 (17 mg) and 10 (9 mg).
Compounds 2-8 were identified as geranial (2), 4) neral (3), 4) b-sitosterol (4), 5) oleanolic acid (5), 6) ursolic acid (6), 7) p-mentha-8-en-1,2-diol (7), 8) and colosolic acid (8) 9) by comparison of their spectral data with those reported. Compound 1 was identified by the analysis of its NMR spectra as limonen-10-al (1) . Although this is a known compound, its NMR data were not available in the literature. Therefore 1 was treated with NaBH 4 to give limonen-10-ol (1a), of which the structure was confirmed by NMR data.
Compound 9 was obtained as a colorless gum. The molec- (Table 1) of the aglycon part were very similar to those of limonen-10-ol (1a), except for the chemical shift of C-10, which showed a glycosylation shift (ϩ5.9 ppm compared to corresponding carbon of 1a). The sugar part was concluded to be b-D-glucose from the 13 C-NMR chemical shifts and the coupling constant of the anomeric proton (Jϭ7.6 Hz). 10) Thus the structure was concluded to be limonen-10-ol 10-O-b-D-glucopyranoside.
Compound 10 was obtained as a colorless powder. The presence of the limonen-10-ol part and two glucoses was concluded from the 1 H-and 13 C-NMR spectra (Table 1 ). This was in accordance with the molecular formula C 22 H 35 O 11 , as revealed by HR-FAB-MS. One glucose unit was located at C-10 of the limonen-10-ol unit, and the other was located at C-2Ј of the first glucose unit based on the HMBC correlations and glycosylation shifts (C-10, ϩ5.8 ppm compared to corresponding carbon of 1a; C-2Ј, ϩ8.6 ppm compared with the corresponding carbon of 9). The configurations of the anomeric protons were determined to be b from their coupling constants (Jϭ7.9, 7.6 Hz). 10) Thus the structure of 10 was concluded to be limonen-10-ol 10
Trypanocidal activities of the isolated compounds against epimastigotes of T. cruzi were tested and the minimum lethal concentrations (MLC) were determined. Limonen-10-al (1, MLCϭ3.1 mM), geranial (2, 3.1 mM), neral (3, 3.1 mM), oleanolic acid (5, 6.2 mM), ursolic acid (6, 6.2 mM), and colosolic acid (8, 6.2 mM) showed trypanocidal activity. Although limonen-10-al (1) showed strong activity, limonen-10-ol (1a), p-mentha-8-en-1,2-diol (7) and limonen-10-ol glucosides (9, 10) were not active even at 400 mM. b-Sitosterol (4) also did not show any activity at this concentration.
Experimental
General Procedures Optical rotations were recorded on a HITACHI U-3210 or a JASCO P-1020 polarimeter. IR spectra were recorded with a Shimadzu FT-IR-8700 spectrometer. Mass spectra were measured on a JEOL JMS-HX/HX110A spectrometer.
1 H-and 13 C-NMR spectra were measured on a JEOL JNM-LA500 (500 MHz for 1 Extraction and Isolation Dried whole plants of D. kotschyi (1 kg) were cut into small pieces and successively extracted with EtOAc and MeOH at room temperature overnight to obtain EtOAc (50 g) and MeOH (143 g) extracts. The EtOAc extract (15 g) was subjected to silica gel CC with hexane-EtOAc (19 : 1, 0 : 1) and MeOH as eluent to give seven fractions (A-G). Fraction C was compound 1 (400 mg). Fraction D (800 mg) was fractionated by a silica gel CC with hexane-CHCl 3 (1 : 1) to afford 4 parts (D1-D4). Fraction D3 (190 mg) was chromatographed twice with hexane-EtOAc (19 : 1) on a Lobar Si-60 column to give compounds 2 (10 mg) and 3 (7 mg). Fraction E (8 g) was subjected to silica gel CC (hexane-EtOAc, 65 : 35) to obtain eight fractions (E1-E8). From fraction E2 (1.3 g), compound 4 (18 mg) was obtained by silica gel CC with hexane-EtOAc (19 : 1), hexane : acetone (8 : 2) and then CHCl 3 -EtOAc (9 : 1). Fraction E3 (600 mg) was submitted to silica gel CC with hexane-EtOAc (3 : 1) and then CHCl 3 -EtOAc (19 : 1) to give compound 5 (34 mg). Compound 6 (177 mg) was obtained from fraction E4 (746 mg) after CC with hexane-EtOAc (3 : 2). Compound 7 (9 mg) was yielded from fraction E5 (1.6 g) by silica gel CC (benzene-EtOAc, 3 : 1) and then Lobar RP-8 (60% MeOH). Fraction F (250 mg) was subjected to silica CC (hexane-EtOAc, 3 : 2) to give compound 8 (4 mg).
The MeOH extract (20 g) was washed with hexane and EtOAc to give a residue (18 g). The residue (6 g) was subjected to reverse-phase silica gel (ODS) with aqueous MeOH (30%, 50%, 80%) to give six fractions (M1-M6). Fractions M5 (130 mg) and M4 (268 mg), after chromatographic separation with Sephadex LH-20 (MeOH) and then Lobar RP-8 (60% MeOH), gave compounds 9 (17 mg) and 10 (9 mg), respectively.
Limonen-10-al (1) 52 (1H, m, H-5a), 1.66 (3H, s, H-7 Table 1 . NaBH 4 Reduction of 1 Compound 1 (50 mg) in MeOH (5 ml) was treated with NaBH 4 at room temperature for 10 min. The solution was concentrated under reduced pressure and the residue was purified by silica gel column chromatography (hexane : EtOAc, 3 : 1) to give 1a (10 mg).
Limonen Table 1 . Trypanocidal Assay The trypanocidal assay was performed as described previously. 11) Gentian violet is used as a positive control (MLCϭ6.2 mM).
